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Zero Emission
Research and
Technology

Los Alamos’ contribution to ZERT integrates,
from the pore scale to the site scale;

Field measurements
L aboratory experiments
Numerical modeling
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Our smulations:
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process model
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Mineral Fluid Experiments and Theoretical Geochemistry
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Simulations use the Los Alamos Code
FEHM

Multiphase heat and mass transfer in porous
and fractured rock

Finite-volume approach = more accurate mass
balances in complicated geometries

Powerful grid generation capabilities
Coupled flow, stress, and chemical reactions

FEHM + GOLDSIM used for systems-level
environmental decisions
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Constitutive Equations
» Polynomial fitsto NIST water-properties data
 Span and Wagner (1996) equation of state for CO,,

« Duan and Sun (2003) mode! for solubility as a
function of P, T, and brine concentration

» Range of multiphase relative permeability curves

 LANL code-development experience permits rapid
Implementation of Innovations
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Impermeable unit

Flowing Formation
Water

Impermeable unit

Dissolution of residual CO, is affected by:

1) Rate at which formation water flows past

2) Dissolved CO, aready in the formation water
3) Permeability structure of the reservoir

4) Diffusion coefficient of CO, in water
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Residual CO,
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Free CO, Saturation

All smulations have:

= Same initial mass of residual CO,

» Pressure = 20 MPa at the top of the domain (2 km)
= Temperature =50 C

» Porosity = 0.15

" Dimensions=321 mx50m
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Linear relative permeabilicy model
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1) Formation
volume
flux

2) Dissolved CO,
content of the
formation water
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CO, Mass Removal vs Time
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CO, Mass Removal vs Time
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Random permeabiltiy field
versus
Base Case
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 For storage over 1000-10000+ years,

— dissolution and transport of residual CO, may be
Important to site performance assessment.
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the residual CO, saturation

Relative permeability

 |Important for study of flow

.

patterns through residual
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